Effects of valproate, vigabatrin and tiagabine on GABA uptake into human astrocytes cultured from foetal and adult brain tissue.
The antiepileptic agents sodium valproate (VPA), vigabatrin (VGB) and tiagabine (TGB) have been proposed to exert their effects, at least in part, by an action on the transport of the inhibitory neurotransmitter gamma-aminobutyric acid (GABA). This information has, however, been gleaned from studies employing experimental systems derived from animal tissues. We have conducted preliminary studies of the effects of VPA, VGB and TGB on the transport of GABA into primary cultures of human astrocytes, derived from both adult and foetal tissues. Astrocytes were prepared from cerebral cortical tissue obtained from patients undergoing surgery for intractable epilepsy, and from spontaneously aborted foetuses (16-24 weeks gestation). The cells were isolated via a series of enzymatic digestions, grown under standard culture conditions for around 21 days and then assayed for GABA uptake activity. VPA (1,000 microM), VGB (100 microM) and TGB (200 nM) all significantly (p < 0.05) reduced the uptake of GABA into primary cultures of human adult astrocytes following a one hour exposure. VPA (1,000 microM) and VGB (100 microM) similarly reduced GABA uptake into astrocytes derived from human foetal tissue, while TGB (200 and 500 nM) was without effect. The results of these preliminary studies suggest that VPA and VGB reduce GABA transport into both adult- and foetally-derived human astrocytes, whereas TGB appears active only in cells cultured from adult brain. Delayed development of the GAT-1 transporter in foetal tissue could explain this observation.